Introduction
Similarly, the proportion of women having antenatal serological tests for toxoplasmosis signiToxoplasmosis is the most common parasitic infecficantly increased. In the examined population tion in Europe (Zuber and Jacquier, 1995) . In the knowledge of how Toxoplasma gondii is Poznań Province, Poland, the toxoplasmosis serotransmitted/acquired was better than the knowpositivity rate in a sample of 3658 pregnant women ledge of individual risk factors for congenital was 58.9% in 1991-1992 (Pawlowski et al., 1994) ; toxoplasmosis. Correct hygienic behaviors in similar prevalence rates were recorded in Germany pregnancy were often practised by women who (Janitschke, 1992) and in Switzerland (Stuerchler lacked good knowledge of toxoplasmosis. The et al., 1987) . Most of the Toxoplasma gondii experience from this study suggests the possible infections are asymptomatic. Symptomatic, occaeffectiveness of including prevention of toxosionally fatal, cases of toxoplasmosis occur mainly plasmosis into the whole package of preventing in individuals with inadequate immune function infectious diseases in pregnancy and into healthy such as fetuses (congenital toxoplasmosis), patients lifestyle promotion. Health educational activities with HIV/AIDS and those undergoing immunoneed to be realized by modern promotional suppressive chemotherapy because of transplantatechnologies in addition to making available tion or neoplasm. Toxoplasmosis is a zoonotic protozoan infection with a natural cycle involving cats as a definitive developing fetus when a pregnant woman has her 2710 pregnant women once only at the time of hospitalization for delivery. primary infection during pregnancy.
Despite multiple sources of T. gondii infection, The groups of people involved in educational activities are specified below. the risk of exposure to toxoplasmosis can be reduced by improved personal hygiene and meat
Educational activities
processing standards, as well as through effective environmental protection and health education.
Intensive health educational activities in Poznań Province were carried out from 1991 to 1997 by Health education is one of the widely accepted primary preventive measures in toxoplasmosis personnel of the Provincial Sanitary-Epidemiological Station (Table I ). In 1991, prevention of (Frenkel, 1981 ). An attempt was made to evaluate the potential of health education in reducing the congenital toxoplasmosis was made an additional responsibility of the general programme of the exposure to congenital toxoplasmosis during a study initiated in Poznań, Poland starting in 1991
Health Education Department of the Station. The educational activities were focused on secondary and carried out till 1999. schools (toxoplasmosis was added to the continuing education curriculum for biology teachers) as well
Material and methods
as the personnel of Outpatient Clinics for pregnant women (with refresher training of nurses and
Study design
midwifes). A brief, 1-page 'fact sheet' with basic Various educational activities were initiated in information on the prevention of congenital toxothe mass media, secondary schools, and among plasmosis was prepared and widely distributed professional medical personnel and pregnant among pregnant women attending Outpatient women. The potential effect of these activities, Clinics in 1991 and the during following years. especially the role of the mass media, a printed
The basic information was focused on avoiding educational brochure and the impact of medical eating raw or semi-raw meat (sausages, mince) services, on promotion of health education were and/or having contact with cat's faeces (directly evaluated by questioning pregnant women. The or indirectly through contaminated soil) as well as degrees of knowledge of pregnant women on testing for Toxoplasma antibodies before or during toxoplasmosis, its risk to fetuses, toxoplasmosispregnancy. In 1996, a 15-page booklet on the related behavior and their interest in a healthy prevention of infectious diseases in pregnancy lifestyle were measured. These data were additionwas published. The booklet described ways of ally related to seropositivity rates in the population transmission, prevalence rates, basic diagnostic of pregnant women, frequency of the individual methods and preventive measures of toxoserological examinations during pregnancy and an plasmosis, and cytomegalovirus infections (CMV), analysis of known cases of congenital toxoviral hepatitis B, rubella and HIV infections. As plasmosis in the Poznań region. many as 10 000 copies were distributed to the
Participants
Outpatient Clinics for pregnant women in the Poznań region (Slomko and Szczapa, 1997) and, All women hospitalized in four randomly selected obstetrics wards in the Poznań administrative subsequently, 300 000 copies were distributed throughout the country. region were involved in the study to achieve a representative sample of the population. Baseline
Other educational activities included the organization of two conferences on congenital toxodata on levels of knowledge were obtained in 1995-1996 by questioning 1246 women twice, plasmosis for medical doctors (Slomko et al., 1995; Pawlowski and Szczapa, 1992) and an article on first at the initial visit to the Outpatient Clinic for pregnant women and later at home 1 week after the subject published in a popular journal for obstetricians (Pawlowski, 1994) . Some educational birth of the child, and in 1997 by interviewing Toxoplasmosis sporadically mentioned in the TV programmes and articles. Once the risk of congenital toxoplasmosis mentioned in the major evening news programme (1996) Secondary schools Toxoplasmosis taught in the refresher courses for teachers of biology (1991, 1993 and 1996) . (1996) (1997) .
Inclusion of congenital toxoplasmosis problem in the educational activities of pregnant women clubs (1995) . Pregnant women attending OCP should benefit from the improved educational level of OCP personnel (1992) (1993) (1994) .
Completion of taking a questionnaire on toxoplasmosis (1991-1992,1996 and 1997) .
activities such as informative sessions and discusquestion. Scores between 8 and 13 were arbitrarily sions were introduced into the programme of rated as good; scores 7 or less were considered to pregnant women clubs, which are voluntary educabe indicative of inadequate knowledge. Either tional groups organized at most of the Outpatient eating raw meat during pregnancy or having direct Clinics.
contact with a cat's faeces was rated as an incorrect behavior. An active interest in a healthy lifestyle,
Measurement of knowledge and behavior
such as looking for related information, reading, of pregnant women listening, exchanging views on health matters, A standardized questionnaire was used throughout practicing good diet and exercise, was evaluated the study that collected basic data on the prospectsimply by 'yes' or 'no'. ive mother (age, educational level, living condiThe data derived from the questionnaires were tions, occupation, present and past pregnancies, entered into a computer database and analyzed and medical care). It queried information on the for statistical significance using SPSS (correlation participant's knowledge of Toxoplasma infection, level) and EpiInfo (P values) programmes. its risk to the fetus, appropriate preventive hygienic behavior in pregnancy and the importance of
Epidemiological data practicing a healthy lifestyle. The questionnaires
In order to compare the epidemiological situation were administered by specially trained nurses or in congenital toxoplasmosis in the Poznań region midwifes.
in the years 1991-1992 and 1997, 1534 randomly Individual answers to five questions concerning selected women giving birth were examined (by knowledge of toxoplasmosis were ranked from 1 M. P.) for the presence of IgG-specific Toxoplasma to 6 according to their importance in prevention antibodies with a standardized direct agglutination of the infection (e.g. avoiding eating raw meat, 6
(DA) technique (Pawlowski et al., 1994) . points; washing hands after contact with a cat or
The proportion of pregnant women individually soil, 3 points). The degree of knowledge was estimated by summing up the points for each examined for Toxoplasma antibodies prophy-lactically was measured by questioning using an in toxoplasmosis (45.3%) ( Table III) . Knowledge of the risk of congenital toxoplasmosis was higher identical questionnaire as in the years 1991-1992.
The mothers of 29 newborns diagnosed with in the urban sample (C cor ϭ 0.31) and in more educated women (C cor ϭ 0.76). Of special note congenital toxoplasmosis by a large-scale screening programme (M. P.) in 1996-1999 were queried for was the finding that only 77.4% of 146 pregnant women in the medical profession were aware of behavior and practices which may be related to the risk of infection. The data were compared with the risk of congenital toxoplasmosis, although 96.2% of them had heard of toxoplasmosis. the knowledge and behavior of the 2710 pregnant women questioned with the same protocol. The
Toxoplasmosis-related behavior in number of infected newborns was extrapolated pregnancy from the number of women giving birth in each group (age, place of living, education, profession Hygienic behavior considered conducive to prevention of toxoplasmosis was reported in 1496 (55.2%) and number of pregnancies).
of 2710 women questioned (Table IV) (Tables II and III). nevertheless practised correct preventive behavior The levels of knowledge were better in women (78.2%) (Table IV) . residing in an urban area (C cor ϭ 0.62), in women Correct preventive behavior was not correlated with secondary and/or higher education levels statistically with age, place of living, educational (C cor ϭ 0.44), and in women of the medical level and profession. However, some positive or profession (C cor ϭ 0.36). No significant differences negative statistical trends (P values) can be noted in knowledge levels were noted in women engaged (Table III) in women living in urban areas and small in 'high-risk' activities (e.g. professionally villages, having secondary and higher education, involved in the preparation of raw meat food) nor being medical professionals, and being pregnant in primagravida women compared with those in on a second or more occasions. their third or more pregnancies (Table III) .
Knowledge levels increased during the course of
Sources of information on toxoplasmosis
observation from 24.3% in 1991-1992 (Pawlowski Information on toxoplasmosis was reportedly et al., 1994) to 45.3% in 1997 (Table II) . No obtained from multiple sources. In 1997, more differences were noted between data collected in than 60% of 2710 women questioned had heard 1995-1996 and 1997 (Table II) . about toxoplasmosis through television or had A striking increase in knowledge from 45.5 to read about it in women's magazines. Radio, daily 80.3% was observed when the same women were newspapers and health services providers were questioned in 1996-1997 at early pregnancy and the reported sources for fewer than 40% of the 1 week after giving birth (Table II) .
responders. Books and other people were a less Knowledge of risk of congenital frequent (below 30%) source of information.
toxoplasmosis
The effect of written educational materials was below our expectations. In 1997, the brochure How In 1997, specific knowledge of the potentially harmful effect of toxoplasmosis on the developing to Avoid Infectious Diseases in Pregnancy (Slomko and Szczapa, 1997) had been read by only 352 fetus (28.9%) was significantly less than general knowledge of transmission and source of infection pregnant women, i.e. 24% of all pregnant women consulted in national service Outpatient Clinics, pregnant women, private doctor consultations only by 45.0% and both of these sources by 18.6%. Of where the brochure should have been accessible note was a considerable shift in these proportions (Table II) . The effects of having read specially during the period of the study in favor of the prepared written educational material on the level private medical sector; in 1991-1992 the respective of knowledge about toxoplasmosis and changing figures were 63.2, 26.4 and 9.2%. the toxoplasmosis-related behaviors were statisticIn the special survey carried out in 1995-1996 ally insignificant (P ϭ 0.95 and P ϭ 0.8, there was evidence of an improved knowledge of respectively).
T. gondii infections in pregnant women attending

Role of medical services in health
the national Outpatient Clinics from 45.5% having education 'good knowledge' at the beginning of pregnancy In 1997, approximately 98% of 2710 pregnant to 80.3% shortly after delivery (Table II) . women involved in the study had consulted an
The impact of the private medical sector on obstetrician and 57.7% of them had more than 10 health education appears to be comparable to consultations during pregnancy (mostly the women government services as the proportions of women pregnant the first time). National health services practicing a correct behavior did not differ significantly between those women who attended only were used for consultations by 36.4% of (Table II) . In the years 1997-1999, among 1534 women There are, however, significant differences giving birth, 675 (44.0%) had specific IgG antibetween possessing good knowledge on toxobodies against T. gondii in the DA test. plasmosis, good knowledge of potential risk of
The proportion of pregnant women reporting congenital toxoplasmosis and practicing a correct having had an antenatal serological Toxoplasma behavior in pregnancy among those women who test rose significantly from 2.7 to 4.6% between attended the clinic more than 10 times during the years 1991-1992 and 1997 (Table II) . The pregnancy (53.2, 42.8 and 96.9%, respectively) increase was significantly higher among pregnant and those who attended less than six times (3.7, women living in urban areas, those having second-3.3 and 14.6%) (C cor ϭ 0.73). These data, however, ary education, those from medical professions and may be influenced by other confounding factor(s) those who had been pregnant three or more times responsible for the frequency of the visits at (Table III) . medical centers and increased interest in health Among 23 mother of newborns diagnosed with congenital toxoplasmosis who responded to the matters during pregnancy. questionnaire, 21 (91%) had a behavior accepted plasmosis, there is wide agreement that it should as incorrect (eating raw or semi-raw meat, having be a standard element of the basic obstetric care close contact with cat's faeces, especially that and one of the basic responsibilities of the public of kitten) (Table III) . Higher rates of congenital health services (Carter et al., 1989) . infections were found among women less than 20
Evaluation of the effectiveness of health educayears of age (P ϭ 0.014) than in older women.
tion was sporadic because of difficulties in measurThe increased numbers of congenital toxoplasmosis ing its impact (Do et al., 1995) . The major problem in the offspring of the women with higher education is a weak time relation between the performance (P ϭ 0.15), in the medical profession (P ϭ 0.34) of health educational activities and the acquisition and in the first pregnancy (P ϭ 0.06) were not of infections, characterized by frequent exposures statistically significant.
(some starting already in the childhood), longlasting seropositivity, mostly asymptomatic infec-
Discussion
tions and low rates of congenital toxoplasmosis in populations. Moreover, the effects of health
Role of health education and limitations
educational activities cannot be clearly separated in its measurement from the other on-going social and economic developments which may have a preventive impact, The basic principles of prevention of congenital such as improved food technology and general toxoplasmosis were defined with the elucidation improvements in personal hygiene in populations of the modes of transmission of T. gondii (Frenkel, (Foulon et al., 1994) . Health education itself is 1981). Health education is generally accepted as also a long-term process, which can hardly be an important, inexpensive, primary preventive evaluated in terms of a few years of observation. measure (Petersen, 1992) 
. Even in countries where
Considering all these sources of potential bias, priority is given to antenatal screening, as in the final conclusion from this study are drawn France, health education has been accepted as with caution. an important secondary effect of the screening programme (Thulliez, 1992) . In the UK, health
The effect of health education in the education was promoted, but not a screening proPoznań study gramme (Henderson et al., 1984) . Although a
The most objective way to evaluate the impact general opinion exists that health education alone has limited efficacy for prevention of toxoof health education is by comparing the annual numbers of cases of congenital toxoplasmosis for paign in Poznań seems to be considerable when looking at the increased knowledge about toxoseveral years before and after the intervention; such data are not available from Poland. An plasmosis among pregnant women over 5 years time from 24.3 to 45.3% (Table II) . However, it analysis of 29 cases of congenital toxoplasmosis recently detected in newborns in the Poznań region was less evident considering knowledge about the specific potential risk of toxoplasma infection to demonstrated that the mothers of infected neonates were frequently 20 years old or less (P ϭ 0.02); the fetus, which could strongly motivate a change in behavior-the final aim of education (Table IV) . the potential significance for prevention of higher education, profession and number of pregnancies
The results of the interview behavior disclosed an interesting observation that even among those is statistically less evident, probably because the number of the cases is still low. The study conwomen who have a good knowledge of toxoplasmosis or its risk to the developing fetus, onefirmed that the majority of the mothers (26 of 29) of infected newborns practiced eating raw meat or third still practice risky, inadequate behavior. On the other hand among those who do not have an had a close contact with young cats. The need for better health education in youngsters, in whom adequate knowledge of toxoplasmosis, as assessed by our survey, almost one-half follow a toxoboth Toxoplasma seropositivity and early pregnancy rates are relatively high, is well substanplasma-related correct behavior (Table IV ). An active interest in a healthy lifestyle, reported by tiated.
The rate of seropositivity in pregnant women in 29% of the population studied, is strongly correlated with toxoplasma-related correct behaviors. the Poznań region has dropped from 58.9% in 1991-1992 to 44.0% in 1997. This reflects the
Specific versus general health education
general trend in Europe and improved education is only one of the responsible factors. Reduction
There are few publications which propose that health education concerning congenital toxoof the seropositivity rate increases the proportion of seronegative women potentially susceptible to plasmosis should be a part of the general campaigns for a healthy lifestyle in pregnancy (WHO, 1984 , Toxoplasma infection in pregnancy and may not influence the rate of congenital toxoplasmosis in 1987; Conyn-van Spaedonck and van Knapen, 1992) . In the Poznań study, recommended toxothe population. The proportion of pregnant women receiving toxoplasma serological tests has plasma preventive measures have been combined with the prophylactic measures for other congenitincreased from 2.7% in 1991-1992 to 4.6% in 1997 (Table I) ; this positive trend may help to ally transmitted infections such as HIV, viral hepatitis, rubella and CMV (Slomko and Szczapa, 1997) . identify T. gondii infections antenatally and reduce the pathogenic effects of congenital toxoplasmosis.
Interest in a healthy lifestyle was well correlated with toxoplasma-related correct behavior (Table However, it has been observed that most of the serological tests have been done in women IV) (C cor ϭ 0.41 ). Therefore, the results of our study suggest that health education in pregnancy attending the outpatients clinic frequently (more than six times), possibly because of other medical should ideally be directed at all the aspects of a healthy lifestyle, and promote an interest and problems related to pregnancy. Women from the medical profession, living in an urban agglomeramotivation to take optimal care of the prospective mother and her fetus. As several infectious diseases tion and having a higher education had serological tests done more frequently. This appears to reflect have common preventive measures (e.g. washing hands, food safety), there is a good reason to the improved skills of medical doctors, higher levels of knowledge among pregnant women and include specific toxoplasma health education in the whole package of congenital infectious diseases also the better accessibility of the serological tests in towns.
prevention rather than deliver it separately (WHO, 1987; Slomko and Szczapa, 1997) . The effect of an active health education cam-Optimal methods for delivery of health on toxoplasmosis when measured at early pregeducation nancy and shortly after delivery. However, there are two major factors which may have a negative Considering seroepidemiological data (only 56% effect on educational programmes in medical instiof pregnant women susceptible for primary infectutions: (1) medical staff having no time or interest tion in pregnancy) and data related to healthy for promoting health education and (2) a lack of behavior in the population (55.2%), one may expect high quality health educational materials developed that less than 25% of all pregnant women need a using modern promotional technologies. A pracspecific health education on prevention of congentical alternative for the effective delivery of health ital toxoplasmosis. However, in the absence of a educational material would be waiting rooms in serological screening programme for the presence Outpatient Clinics (including private ones), clubs of specific Toxoplasma antibodies, this portion of for pregnant women, ladies weekly magazines pregnant women cannot be defined and health and television. It is time to introduce modern education has to be addressed to all pregnant promotional technologies in health educational women. Moreover, the preventive education in activities such as audio and/or video cassettes, toxoplasmosis has to be addressed especially to discussion groups, and interactive computerized pregnant women at the age of 20 and below programmes, games and competition that can be because they had the lowest level of knowledge and used in addition to the traditional health education the highest frequency of congenital toxoplasmosis.
delivery systems based mainly on written The delivery of health education is still mainly messages. based on the preparation and distribution of written educational material. Critical evaluation of the
